Supplementary figure 1. Melting curves and melting temperatures of C111S SOD1 with and without ebselen or ebsulphur. Figures are means from 2 independent experiments. * indicates the first T m of the biphasic curve derived by calculating the peak of the first derivative of the raw data.
The figures are mean ± standard deviation of symmetrical bond distances in all dimer interfaces in the asymmetric unit.
Supplementary table 2.
Distance between Cα of the residues at the dimer interface.
The figures are mean ± standard deviation of the distances of all dimer interfaces in the asymmetric unit.
Highlights are the distances of the residues in loopVI between two monomers of the C2 A4V SOD1 structures. The starting boronic acids for compounds 9-10 were not available and therefore were synthesised in by S N 2 chemistry to afford the desired boronic acids in good to excellent yields. These were subjected to the Suzuki conditions to afford the biaryl aniline intermediates as shown in Scheme S3. 
General Procedure 1: Amide preparation
Step 1: To a stirring solution of the required carboxylic acid (1 eq) in anhydrous DCM (0.2M) was added oxalyl chloride (2 eq) and catalytic DMF ( 
General procedure 2: Benzisoselenazolone formation via CuI ring closure
A solution of copper iodide (0.2-1.0 eq) and 1,10-phenanthroline (0.2-1.0 eq) in DMF (30 mL/g) was stirred under nitrogen for 15 minutes (dark orange/brown solution). The required amide (1 eq), selenium (1.2 eq) and potassium carbonate (1.5 eq) were then added before heating to 110°C for 36 hours under a nitrogen atmosphere. The reaction mixture was then stirred in brine for 3 hours before extracting with ethyl acetate (3 x 30mL). The combined organic extracts were then dried over anhydrous MgSO 4 , filtered and concentrated under reduced pressure. The crude products were purified by flash chromatography.
General Procedure 3: Suzuki couplings
To a mixture of THF (1.5M) and water (1.5M) was added 3-bromoaniline (3 eq) and potassium carbonate (3 eq) the flask was evacuated and backfilled with N 2 . The selected boronic acid (1 eq) was added, the flask evacuated and backfilled with N 2 . Finally palladium tetrakis (2.5 mol%) was added and the reaction vessel was evacuated and backfilled with N 2 before refluxing at 80 °C overnight. The reaction mixture was diluted with brine and product extracted into ethyl acetate. The Organic phases were dried with MgSO 4 and product purified by FCC.
General Procedure 4: Preparation of amine coupled aryl side chains
To (4-(bromomethyl)phenyl)boronic acid (1 eq) was added THF (0.5M), DIPEA (1.2 eq) and selected amine (1.2-1.5 eq). The reaction was stirred at room temperature under a N 2 atmosphere overnight. The reaction was diluted with brine and extracted into ethyl acetate (x 3), dried with MgSO 4 and solvents removed in vacuo to yield the desired product. No further purification.
General Procedure 5-Amide coupling conditions for final products
To a flask at room temperature was added 2-(3-oxobenzo[d]isothiazol-2(3H)-yl)acetic acid (1.0 eq), DMF (5 ml) EDC.HCl (1.2 eq) and pyridine (2.0 eq). The reaction mixture was left to stir for 15 minutes followed by the addition of the desired amine (1.0 eq) and further pyridine (2.0 eq.) and the reaction stirred overnight at room temperature. The reaction was then diluted with ethyl acetate, acidified with 1 M HCl, basified with 1 M NaOH, washed with water, brine, dried over MgSO 4 and concentrated to yield the crude product.
General Procedure 6 -Amide coupling to give 2-(1isoindolin-2-yl)acetamide Derivatives
To a flask at room temperature was added 2-(1-oxoisoindolin-2-yl)acetic acid derivative (1.0 eq), DMF, EDC.HCl (1.5 eq), pyridine (2.5 eq), and the desired amine (1.0 eq) and the reaction stirred at room temperature overnight. The reaction was then diluted with ethyl acetate, acidified with 1M HCl, basified 1M NaOH, washed with water, brine, dried over MgSO 4 , concentrated to yield the crude product.
General Procedure 7 -Alkylation of the BIZT core using benzyl bromides
To a flask at room temperature was added benzo[d]isothiazol-3(2H)-one (1eq), THF, potassium carbonate (2.5 eq) and the desired benzyl bromide (2.0 eq), and the reaction stirred at room temperature overnight. 
2-Iodo-N-(pyridin-2-yl)benzamide
General procedure 1 was followed using 2 1, 149.6, 147.9, 140.8, 140.5, 140.3, 138.9, 138.3, 131.9, 131.5, 129.4, 128.5, 128.0, 123.5, 123.4, 120.4, 114.5, 93.5 
4-(3-Nitrobenzyl)morpholine
General procedure 4 was followed using 1-(bromomethyl)-3-nitrobenzene and morpholine to
give the target as a white solid ( 
3-(Morpholinomethyl)aniline
To 4-(3-nitrobenzyl)morpholine (2.04 g, 9.16 mmol, 1 eq) was added ethanol (20 cm 3 ), acetic acid (20 cm 3 ) and iron powder (2.56 g, 45.79 mmol, 5 eq 
2-Iodo-N-(3-(morpholinomethyl)phenyl)benzamide
General procedure 1 was followed using 3-(morpholinomethyl)aniline and 2-iodobenzoic acid. Note HCl not used in workup to give the amide as a white to yellow semi solid ( 
2-(3-(Morpholinomethyl)phenyl)benzo[d][1,2]selenazol-3(2H)-one (2)
General procedure 2 was followed using 2-iodo-N-(3-(morpholinomethyl)phenyl)benzamide. 8, 139.6, 139.2, 137.7, 132.7, 129.5, 129.3, 127.7, 127.6, 126.7, 126.1, 124.2, 123.9, 67.2, 63.1, 53.7 Melting Point: 124-126°C.
N-(4-Chlorobenzyl)-2-iodobenzamide 4
General procedure 1 was followed using 2-iodobenzoic acid and 4-chlorobenzylamine to give 
2-(4-Chlorobenzyl)benzo[d][1,2]selenazol-3(2H)-one (4)
General procedure 2 was followed using N- (4- 
2-Iodo-N-(4-methoxybenzyl)benzamide
General procedure 1 was followed using 2-iodobenzoic acid and 4-methoxybenzylamine to 159.9, 138.3, 132.0, 130.3, 129.5, 129.0, 127.9, 126.3, 124.1, 114.3, 55.4, 48.4 , 4.12; N, 4.40. Found: C, 56.83; H, 4.09; N, 4.45 . 
4'-(Trifluoromethyl)-[1,1'-biphenyl]-3-amine
General procedure 3 was followed using -N-(4'-(trifluoromethyl)-[1,1'-biphenyl]-3-yl) 
2-Iodo

2-(4'-(Trifluoromethyl)-[1,1'-biphenyl]-3-yl)benzo[d][1,2]selenazol-3(2H)-one (6)
General procedure 2 was followed using 2-iodo-N- 143.9, 141.2, 140.0, 137.7, 132.9, 130.1, 129.8, 129.6, 127.8, 127.6, 126.9, 126.0 (q, J 3.7 Hz), 125.7, 125.1, 124.5, 123.9. 19 
4'-(Trifluoromethoxy)-[1,1'-biphenyl]-3-amine
General procedure 3 was followed using ( 
2-Iodo-N-(4'-(trifluoromethoxy)-[1,1'-biphenyl]-3-yl)benzamide
General procedure 1 was followed using 4, 149.0, 142.1, 141.1, 140.3, 139.5, 138.2, 131.8, 129.8, 128.8, 128.6, 123.8, 121.4, 119.4, 119.0, 92.5. HRMS (ES+, m/z) 2-(4'-(Trifluoromethoxy)-[1,1'-biphenyl]-3-yl)benzo[d][1,2]selenazol-3(2H)-one (7) General procedure 2 was followed using 2-iodo-N- 139.1, 137.7, 132.9, 130.0, 129.6, 128.8, 127.6, 126.8, 125.6, 124.6, 124.3, 123.9, 121.5 . (4-((4-Fluoropiperidin-1-yl) 
methyl)phenyl)boronic acid
General procedure 4 was followed using (4-(bromomethyl) -((4-Fluoropiperidin-1-yl)methyl)-[1,1'- 9, 142.3, 140.3, 137.5, 129.8, 129.5, 127.1, 117.7, 114.2, 113.9, 88.9 (d, J 171.6 Hz), 62.8, 49.7 (d, J 5.8 Hz) 
N-(4'-((4-fluoropiperidin-1-yl)methyl)-[1,1'-biphenyl]-3-yl)-2-iodobenzamide
General procedure 1 was followed using 4'-((4-fluoropiperidin-1-yl)methyl)-[1,1'-biphenyl]- 4, 142.2, 142.2, 140.2, 139.5, 138.1, 137.9, 131.7, 129.7, 128.7, 128.5, 127.2, 123.7, 21 119.0, 118.9, 92.5, 88.8 (d, J 170.1 Hz), 62.7, 49.6 (d, J 6.0 Hz), 31.6 (d, J 19.4 Hz) -((4-Fluoropiperidin-1-yl)methyl)-[1,1'- 9, 142.5, 139.7, 139.1, 138.3, 137.8, 132.8, 129.8, 129.7, 129.6, 127.7, 127.3, 126.8, 125.6, 124.3, 124.2, 123.9, 88.9 (d, J 169 
4'-(morpholinomethyl)-[1,1'-biphenyl]-3-amine
General procedure 3 was followed using (4-(morpholinomethyl) 
2-iodo-N-(4'-(morpholinomethyl)-[1,1'-biphenyl]-3-yl)benzamide
General procedure 1 was followed using 4'-(morpholinomethyl)- 
4'-((4-methylpiperazin-1-yl)methyl)-[1,1'-biphenyl]-3-amine
General procedure 3 was followed using (4-( (4- 8, 142.3, 140.3, 137.3, 129.8, 129.6, 127.0, 117.7, 114.1, 113.9, 62.9, 55.3, 53.2, 46.2. HRMS (ES+, m/z) calculated for C 18 H 24 N 3
[M+H] + requires 282.1965. Found 282.1969.
2-iodo-N-(4'-((4-methylpiperazin-1-yl)methyl)-[1,1'-biphenyl]-3-yl)benzamide
General procedure 1 was followed using 4'-((4-methylpiperazin-1-yl)methyl)-[1,1'-biphenyl]-3-amine and 2-iodobenzoic acid. Note HCl not used in workup. The crude mixture was purified by FCC (10 % MeOH in EtOAc and a few drops of NEt 3 ) to give the title compound To a solution of 1,2-benzoisothiazol-3(2H)-one (1.0 eq) in THF (15 ml), NaH (1.2 eq) was added in portions while the reaction was stirred at 0 °C for 15 minutes. The solvent was then removed and 2,2,2-trifluoroethanol added at 0 °C, along with tert-butylbromoacetate (1.0 eq) and the reaction refluxed for 1 hour. The solvent was then removed and the reaction diluted with ethyl acetate, acidified with 1 M HCl, basified with 1 M NaOH, washed with brine, dried over MgSO 4 and concentrated to give the crude material as a pink solid. To the solid was added dichloromethane (10 ml) and trifluoroacetic acid (20 ml) and the reaction stirred overnight at room temperature. The reaction was then evaporated to dryness and washed with ethyl acetate (3 x 20 ml), to give the title compound ( 79, 165.36, 141.77, 132.54, 126.12, 125.93, 122.77, 122.33, 44.73 7, 165.8, 140.9, 132.2, 126.9, 125.5, 123.6, 120.3, 83.0, 45.3, 28. , 5.70; N, 5.28. Found C, 58.69; H, 5.64; N, 5.15 . IR (neat): ν max /cm -1 : (solid) 2998 (m), 2982 (m), 2935 (m),
